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aircraft, tl^ 
a 

members for 



THAT fVHICH IS CLAIMED: 

An apparatus for maintaining an 
apparatus compr i s ing : 

bile base having a plurality of wheel 
lowing said mobile base to travel along 
surfaces and a plurality of support surface registering 
members for registering said mobile base to a support 
surface to inhibiov movement of the plurality of wheel 
members; \ 

a boom member having a proximal end portion 
rotatably mounted to ^aid mobile base, said boom member 
being movable between a retracted position and an 
extended position; and \ 

an aircraft maintenance tool connected to a 
distal end portion of said bpom member, 



2 • An apparatiJ/sN as 
wherein said mobile base A/n^^ 
tanks for supplying fluid: to 



defined in Claim 1, 
|es a plurality of fluid 
le maintenance tool . 



3. ' An apparatus as defined in Claim 1, 
wherein each of the plurality ofXwheel members includes 
an omni-directional vehicle wheelXfor providing at 
least forward, lateral, diagonal, c^jcid rotational motion 
5 of said mobile base. 



4. An apparatus as definec 
wherein said mobile base includes a rc 



in Claim 1, 
table platform 



V 



positioned along an upper end portion thereof, and 
wherein said boom member includes a f irs^^^boom arm 
having a proximal end portion pivotally connected to 
the rotatable platform of said mobile baseband having a 
retracted position and an extended position, second 
boom arm having a proximal end portion mounted, to said 
first boom arm and having a retracted positioix\Vnd an 
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extended position^ and a third boom arm having a medial 
portion Vivotally mounted to the distal end portion of 
said second boom arm and having a retracted position 
and an extended position. 

5.\ An apparatus as defined in Claim 4, 
wherein said boom member further includes a fourth boom 
arm having a proximal end portion rotatably mounted to 
a distal end po2rt;ion of said third boom arm, 



6. An Apparatus as defined in Claim 5, 
wherein said fourthXboom arm includes a plurality of 
arm links, the plurality of arm links including a first 
arm link having a proximal end rotatably connected to 



the distal end portionX o 
arm link having a proxi 
the distal end of the f 
having a proximal end^o- 
the second arm link, an< 
proximal end rotatably 
the third arm link. 



said third boom arm, a second 
end pivotally connected to 
arm link, a third arm link 
pivotally connected to 
urth arm link having a 
ed to the distal end of 




7. An apparatus a^ defined in Claim 1, said 
plurality of support surface registering members each 
include a support surface contact member and a 
hydraulic engaging member connected to the support 
surface contact member for hydrauMcally engaging the 
support surface contact member witl^ the support 
surface. 



8. An apparatus as defined in Claim 1, 
wherein said aircraft maintenance tool\ includes at 
least one of the following: an aircraf t\ deicing tool 
and an aircraft cleaning tool. 
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9 . An apparatus as defined In Claim 8 , 
wherein Scbid aircraft cleaning tool includes a tool 
housing, a jjair of cleaning brushes having at least 
portions theVeof mounted in said tool housing, and 
driving means V:onnected to said tool housing for- 
rotatably driving said pair of cleaning brushes in 
opposite rotatiopial directions. 



10, An\apparatus as defined in Claim 1, 
wherein said mobile base includes rotating means for 
providing rotational movement of said mobile base on a 
support surface, wherein said boom member is rotatably 
connected to said mobile base, and wherein said 
maintenance tool is rots^atably connected to said boom 
member . ^ 



11. An 
wherein said mobile^bas 
for operating the appar 



is defined in Claim 1, 
er has an operator cab 
^us\ f ubm said mobile base- 



12 . An apparatus ^r maintaining a transport 
vehicle, the apparatus compriaing: 

a mobile base mounted to said transport 
vehicle and being readily separable from said transport 
vehicle; 

a boom member having a broximal end portion 
rotatably mounted to said mobile base, said boom member 
being movable between a retracted position and an 
extended position; and 

an aircraft maintenance tool rotatably 
connected to a distal end portion of said boom member. 



13. An apparatus as defined in Claim 12, 
wherein said mobile base includes rotating means for 
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providkng rotational movement of said mobile base on a 
supportvsurf ace . 

L4. An apparatus as defined in Claim 13, 
wherein saidl rotating means of said mobile base 
includes a plurality of wheel members each having an 
omni -direct ion^^L vehicle wheel for • providing at least 
forward, laterai, diagonal, and rotational motion of 
said mobile base 

15. An ^paratus as defined in Claim 14, 
wherein said mobileWse includes a plurality of fluid 
supply tanks for supWng fluid to the. maintenance 
tool, a power source/. Uid ^least one pump connected 
to said power source afiil posiVioned in fluid 
communication with-faidNi^iluralVy of fluid tanks for 



pumping fluid to t 



ma a 



16. An appar 



jnam 



ie tool 



/defined in Claim 15. 
wherein said mobile"bas4 includes a rotatable platform 
10 positioned along an upper eW portion thereof, and 
wherein said boom member incVudes a first boom arm 
having a proximal end portioA pivotally connected to 
the rotatable platform of sai^ mobile base and having a 
retracted position and an exteWd position, a second 
15 boom arm having a proximal end portion mounted to saxd 
first boom arm and having a retrVcted position and an 
extended position, and a third boW arm having a medxal 
portion pivotally mounted to the (kstal end portion of 
said second boom arm and having a ^tracted position 
20 and an extended position. 

17 An apparatus as defined in Claim 16, 
wherein said boom member further incluWs a fourth boom 



m 
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arm having, a proximal end portion rot at ably mounted to 
a distalXend portion of said third boom arm. 



10 



An apparatus as defined in Claim 17, 
wherein said\fourth boom arm includes a plurality of 
arm links, thev plurality of arm links including a first 
arm link havingVa proximal end rot at ably connected to 
the distal end pVrtion of said third boom arm, a second 
arm link having aXproximal end pivotally connected to 
the distal end of e*ie first arm link, a third arm link 
having a proximal erid portion pivotally connected to 
the second arm link, >and a fourth arm link having a 
proximal end rotatablyv connected to the distal end of 
the third arm link. 



19 . An appara 
wherein said base further 
support surface registi 
support surface contac 
member connected to the 
for hydraulically engagin 



us as defined in Claim 18, 
injsriudes a plurality of 
ers each having a 
and a hydraulic engaging 
surface contact member 
upport surface contact 



member with the support surface 



20. An apparatus as \aefined in Claim 19, 
wherein said aircraft maintenance tool includes at 
least one of the following: an ax^rcraft deicing tool 
and an aircraft cleaning tool. 

21. An apparatus as defined in Claim 20, 
wherein said aircraft cleaning tool Yncludes a tool 
housing, a pair of cleaning brushes having at least 
portions thereof mounted in said tool \housing, and 
driving means connected to said tool housing for 
rotatably driving said pair of cleaningV brushes in 
opposite rotational directions. 
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^22. An apparatus as defined in Claim 21, 
wherein saJbd mobile base further has an operator cab 
for operatiiw the apparatus from said mobile base. 



23 . >Aja apparatus for maintaining an 
aircraft, the apparatus comprising: 

a mobilet base including rotating means for 
providing rotationaj. movement of said mobile base on a 
support surface; 

a boom merab^ar having a proximal end portion 
rotatably mounted to skid mobile base; and 

an aircraft maintenance tool connected to a 
distal end portion of sai.d boom member. 



24 . An apparatu 
wherein said rotating mean^ 
includes a plurality of ^v^held 



omni-directional vehicle whjete 
forward, lateral , diagonal/, 
said mobile base. 




a^ defined in Claim 23, 
of >said mobile base 

(mbers each having an 
r providing at least 
tational motion of 



25. An apparatus as defined in Claim 23, 
wherein said mobile base includes V plurality of fluid 
supply tanks for supplying fluid toy the maintenance 



tool, a power source, and a plurality of pumps 



5 connected to the power source and pos^itioned in fluid 
communication with said plurality of ^luid supply tanks 
for pumping fluid to the maintenance tool . 



26. An apparatus as defined in Claim 23, 
wherein said mobile base includes a rotatable platform 
10 positioned along an upper end portion thereof, and 
wherein said boom member includes a first boom arm 
having a proximal end portion pivotally connected to 
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the Votatable platform of said mobile base and having a 
retrained position and an extended position, a second 
boom am having a proximal end portion mounted to said 
first bocrni arm and having a retracted position and an 
extended position, and a third boom arm having a medial 
portion pivWally mounted to the distal end portion of 
said second boom arm and having a retracted position 
and an extended position. 



27. Ah apparatus as defined in Claim 26, 
wherein said boomNmeraber further includes a fourth boom 
arm having a proximal^end portion rotatably mounted to 
a distal end portioilN/oE said third boom arm. 



appa' 



bo 31 



28 . An 
wherein said fourth 
arm links, the pluralii 
arm link having a ^roxim 



altus 



as defined in Claim 27, 
includes a plurality of 
irm links including a first 
. . ^ rotatably connected to 
the distal end portion /of sal i third boom arm, a second 
arm link having a proximal end pivo tally connected to 
the distal end of the first Vrm link, a third arm link 
having a proximal end portiom pivotally connected to 
the second arm link, and a foiirth arm link having a 
proximal end rotatably connecte>?l to the distal end of 
the third arm link. 



29. An apparatus as defined in Claim 23, 
wherein said base further includes a plurality of 
support surface registering members each having a 
support surface contact member and a hydraulic engaging 
member connected to the support surfacie contact member 
for hydraulically engaging the support ^^rf ace contact 
member with the support surface. 
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30. An apparatus as defined in Claim 23, 
whereiJi said maintenance tool is rotatably connected to 
said boom member. 

An apparatus as defined in Claim 23, 
wherein said, aircraft maintenance tool includes at 
least one of N:he following: an aircraft deicing tool 
and an aircraft cleaning tool . 



□ 



AS; 



32, Afi apparatus as defined in Claim 31, 
wherein said aircraft cleaning tool includes a tool 
housing, a pair ofXcleaning brushes having at least 
portions thereof mounted in said tool housing, and 
driving means connected to said tool housing for 
rotatably driving said pair of cleaning brushes in 
opposite rotational dirvecjsripns 



33. An appal rams a,i 
wherein the aircraft d^icimg^t 
housing, a nozzle connsptecL to 
nozzle moving means CQn{necte,d t 
pivotally moving said' nozzle 
pivot ally moving said nozzle 
plane . 



defined in Claim 31, 
ol includes a tool 

d tool housing, and 
'said tool housing for 
,n a first plane and for 
a second different 



34. An apparatus as defined 
wherein said mobile base further has 
for operating the apparatus from sa,id 



in Claim 23, 
an operator cab 
mobile base. 



35. An aircraft maintenance tool for 
maintaining an aircraft, the maintenai^ce tool 
con^rising: 

a tool housing; 
5 a pair of cleaning brushes having at least 

portions thereof mounted in said tool housing; and 



drivi\iueans connected to said tool ^^^^^^^^^^ 
Itata^ driving said pair of cleaning brushes xn 
opposite National directions. 

An aircraft maintenance tool as defined 

in Claim 35, \e-^^ ^^^^ .f'^ ^1 f rolfer 

brushes includL an inflatable roller and a roller 

cover, said rol^ including a pluralxty of 

brushing members \ssociated therewith . 

37 An aWcraft maintenance tool as defined 
in Claim 36 / further W^^^^^ -Her inflating means 
m ciaxm ^ , ^^Awjusing for inflating each of 

connected to saxd tooiytqusxng 

said inflatable rollers 

■nance tool as defined 
uid supplying means 



38 . An 



in Claim 35, further compi.a^ _ ^ 

connected to. said tooJ hox'sW for supplyxng fluxd 



an aircraft for cleaning ihe 



39 An aircraft maintenance tool as defined 

includes a pluraxxty u f^Tviid 
an inner surface of said tool housing and a fluxd 
"p^ly connected to said pluraUty\of fluxd supply 
lines . 



40 



An aircraft maintenanc\ tool as defined 



in Claim 35, further comprising -^^^^nina fluid 
connected to said tool housing for -^^V^^ 
from an aircraft adjacent the maxntenan^e tool . 

41 An aircraft maintenance to\l as defined 
. riaim 40 'wherein said suctioning means\ includes a 
in Claxm 4U, wnei-ca. ^^j-W cleaning 

suction wiper positioned between saxd paxr of 



\ 
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brushes\and a suction hose connected to said suction 
5 wiper. 

An aircraft maintenance tool as defined 
in Claim 35, Vherein said driving means includes at 
least one moto^ positioned within said tool housing and 
positioned betw^n portions of said pair of cleaning 
brushes mounted iii said tool housing. 

43. An a\rcraft maintenance tool as defined 
in Claim 42, whereinNsaid driving means further 
includes a drive assenbly connected to said at least 
one motor and at least \ne^^nd of each of said pair of 
cleaning brushes. 
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44. An aircr^ff 
in Claim 43, wherein 
wherein each of said pai 
a cleaning brush drive g 
assembly includes a first 
drive shaft, a first drive 
drive gear and one of said 
for driving the one of said 
second drive gear operatively 
gear, and a second drive 
drive gear and the other 
drive gears for driving the 
cleaning brushes in the oppos 
from the one of said pair 




tool as defined 
a drive shaft, 
brushes includes 
said drive 
mounted to said 
connected to said first 
brush drive gears 
cleaning brushes, a 
aid first drive 
to said second 
leaning brush 
of said pair of 
ional direction 
irushes . 



45. A maintenance tool comprd^sing; 
a tool housing; 

a pair of roll members having ^ least 
portions thereof mounted in said tool housing; and 
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\ driving means connected to said tool housing 
for ro\atably driving said pair of roll members in 
opposite^ rotational directions . 

L6. A maintenance tool as defined in Claim 

45, where in\ach of said pair of roll members includes 
a roller and \ roller cover, said 'roller cover 
including a plurality of surface contact members 
associated, therewith. 

47. A maintenance tool as defined in Claim 

46, wherein each of^aid rollers are inflatable, 
wherein the pluralitAof surface contact members 
comprises brushing mentfsers, and wherein the tool 
further comprises rolled inflating means connected to 
said tool housing for in^at^a:fig,^each of said inflatable 
rollers . 

48. A n^ntehanfceXtoolOas defined in Claim 
45, further coiro^sing /f l\Ad Wpl]kng means connected 
to said tool housing for s'jippl^ing ]^uid to an item for 
cleaning thereof. 

49. An aircraft maintenance tool as defined 
in Claim 48, wherein said fluid supplying means 
includes a plurality of fluid supplV lines connected to 
an inner surface of said tool housiiig and a fluid 
supply connected to said plurality ofy fluid supply 
lines. 

50. A maintenance tool as defined in Claim 
49, further comprising suctioning means V:onnected to 
said tool housing for suctioning fluid f^^om an item 
adjacent the maintenance tool 



-28- 

An aircraft maintenance tool as defined 
in Claim 5d\ wherein said suctioning means includes a 
suction wipelr positioned between said pair of roll 
members and a\puction hose connected to, said suction 
5 wiper . 



=*3 



52. A Tt\aintenance tool as defined in Claim 
45, wherein said driving means includes at least one 
motor positioned witiain said tool housing and 
positioned between pojstions of said pair of roll 
5 members mounted in saiOs, tool housing. 



10 



53 . A maintena; 
52, wherein said driving 
assembly connected to^^a^ 
least one end of 



54. 



e t^ool as defined in Claim 
'ansXfurther includes a drive 
t l^ast one motor and at 
r of roll members . 



of/ Sc 



A maintenandje t\Dol\Ws .defined in Claim 
udesVaHarive shaft, wherein 



53, wherein said motor inc! t 

each of said pair of roll members includes a roll 
member drive gear, and wherein said drive assembly- 
includes a first drive gear mounted to said drive 
shaft, a first drive belt connected to said first drive 
gear and one of said roll member drive gears for 
driving the one of said pair of roll\ members, a second 
drive gear operatively engaging said\first drive gear, 
and a second drive belt connected to said second drive 
gear and the other one of said roll member drive gears 
for driving the other one of said pair W roll members 
in the opposite rotational direction from the one of 
said pair of roll members 

55 • An aircraft maintenance tool for 
maintaining an aircraft, the maintenance t^ol 
comprising: 



tool housing; 

nozzle connected to said tool housing; and 
nozzle moving means connected to said tool 
housing for pixvotally moving said nozzle in a first 
plane and for pivotally moving said nozzle in a second 
different plane. 



56. An ^ircraft maintenance tool as defined 
in Claim 55, furtheX comprising a deicing fluid supply 
line connected to sard nozzle and a deicing fluid 
supply connected to sadd deicing fluid supply line for 
supplying deicing fluids tcft said deicing nozzle, 

57. An aircrafst ma\ntenance tool as defined 
in Claim 55, wherein said\iozzle moving means includes 
a first pneumatic cylinder \^2onii^c ted to said tool 
housing for operatimly^niq v^ 



^aid nozzle in the first 
plane and a second pneumaliit \cyix?\der connected to said 
tool housing for operativeDAr rtiovinc 
second different plane, ^' 



iioving\ said nozzle in the 



58. A method of maintaining an aircraft, the 
method comprising the steps of: 

rotating a boom member connected to a base; 
extending the boom meraberX from a retracted 

position; and 

rotating an aircraft maint^ance tool 
connected to the boom member during operation of a 
maintenance procedure upon an aircraft. 



59. A method as defined in Cl'kim 58, further 
comprising rotating the base about a support surface. 

60. A method as defined in ClaiA 59, further 
comprising moving the base in at least forward. 



lateraA diagonal, and rotational directions about the 
support surface. 



A method as defined in Claim 58, further 
comprising ^pplying fluid to the maintenance tool and 
suctioning fl^id from the maintenance tool. 

62. ^ method as defined in Claim 58, wherein 
said base further includes a plurality of support 
surface registering members each having a support 
surface contact m^er and a pneumatic engaging member 
connected to the sWort surface contact member, the 
method further composing pneumatically engaging the 
support surface contact member with the support 
surface . 



63 . A 
the aircraft raai6tenari[cc 
of roll members, and 
rotatably driving the</pai3 
rotational directions 



lefined in Claim 58, wherein 
bl includes at least a pair 
ihod further comprising 

roll members in opposite 



64. A method as Wf ined in Claim 58, 
further comprising remotely Operating the base, the 
boom member , and the maintenaf>x:e tool . 

65. A method as defined in Claim 58, further 
comprising operating the base, tW boom member, and the 
maintenance tool with an operato^positioned on the 
base . 

66. A method of treat ing\a surface, the 

method comprising: 

providing a pair of roll members havxng 
surface treating means associated theWith; and 



rotationally driving the pair of roll members 
in opposite rotational directions. 



67. A method as defined in Claim 66, wherein 
each of the pairXof roll members includes a roller and 
a roller cover, the roller cover including a plurality 
of surface contact Vtiembers associated therewith. 

.68. A metnpd as defined in Claim 67, wherein 
each of the rollers afe inflatable, and wherein the 
method further comprise^ inflating each of the 
inflatable rollers. 

69. A method aa» defined in Claim 66, further 
comprising supplying fluidXtOs^n .item for cleaning 
thereof with the pair of \ roil members. 



70. A method as 
comprising suctioning fl^g^^ 
maintenance tool . 



:inea in Claim 69, further 
.tern adjacent the 



71. A method as definki in Claim 70, wherein 
the step of suctioning fluid incAdes suctioningly 
wiping fluid positioned between the pair of roll, 
members . 

72. A mobile vehicle, the ft^obile vehicle 

comprising: 

a base having at least upper 'and lower 

portions ; 

a drive connected to said base,\ and 
a plurality of wheels connect ed\ to a lower 
portion of said base and connected to sai<»^ drive so 
that said plurality wheels responsively mov^e said base 
in at least three different directions responsive to 



said driv^ 
plurality 



-32- 

each of said wheels including a hub and a 
)f roller members dispersed around said hub. 



73\ A mobile vehicle as defined in Claim 71, 
wherein each \f said plurality of wheels is drivable 
responsive to said drive in a selected direction 
independent of each of the other plurality of wheels. 

74. A mobile vehicle as defined in Claim 73, 
wherein said lower portion of said base includes a 
plurality of recessed regions into each of which one of 
said plurality of wheels is mounted, 

75, A mobile vehicle as defined in Claim 74, 
further comprising a plWality of auxiliairy maintenance 

[u^ter portion of said base. 



modules connected to the 



76. A mobile ^ 
wherein the plurality of 
are positioned along per 



iicl( 



as defined in Claim 75, 
ry maintenance modules 
(pheVal edges of said base. 



il: 



77. A mobile vehicre as defined in Claim 76, 
further comprising at least on^main maintenance module 
connected to the upper portion of said base and having 
a maintenance tool connected therseto. 



78. A mobile vehicle asXdefined in Claim 77, 
wherein said at least one main maintenance module 
further includes a module base portion, a boom arm 
portion rotatably connected to said tfiodule base 
5 portion, and the maintenance tool being connected to 
said boom arm portion, said boom arm portion being 
extendable between retracted and extended positions. 
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79 \ A mobile vehicle as defined in Claim 11 , 
further comprVsing retractable and extendable 
connecting mea^s positioned between and connected to 
the upper porticjn of said base and said main 
maintenance moduJ^e for retracting and extending said 
main maintenance module. 



80 . A mob 
wherein at. least eit: 
auxiliary maintenan< 
module includes a a 
maintenance fluid p 



mc 



sitio: 



shicle as defined in Claim 77, 
of said plurality of 

or said main maintenance 
h^ing at least one 
led therein. 




81, A mobile veh'icle as defined in Claim 12, 
further comprising a plurality of leveling legs 
connected to said base for leveling said base in 
selected positions, said plur^ity of leveling leg 
being movable between retracted and extended positions. 



